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STUDENT HANDOUT

| NTRODUCTI ON TO AUTOMOTI VE W RI NG AND LI GHTI NG DI AGRAMS

LEARNI NG OBJECTI VE

1. TERM NAL LEARNI NG OBJECTIVE: G ven a student handout
entitled "Autonotive Electrical System Wring Diagrans,"” and a
wiring diagramfor a tactical notor vehicle electrical system
trace five circuits on the wiring diagram per information
contained in the reference provided. (6.3.10)

2. ENABLI NG LEARNI NG OBJECTIVES: G ven a student handout

entitled "Autonotive Electrical System Wring Diagrans,” and a
wiring diagramfor a tactical nmotor vehicle electrical system
per information contained in the reference provided, trace the:

a. horn circuit fromthe horn assenbly to the |ight
switch, (6.3.10a)

b. left headlight circuit fromthe left headlight to the
hi gh beam switch, (6.3.10b)

c. right front blackout circuit fromthe right front
bl ackout lanp to the light switch, (6.3.10c)

d. fuel quantity indicating circuit fromthe fuel quantity
gage to the fuel level sending unit, and (6.3.10d)

e. backup lanmp circuit fromthe right backup lanp to the
backup |l anp switch. (6.3.10e)

OUTLI NE

1. WRING AND LI GHTI NG SYSTEMS

a. Wring and Lighting Conponents and Synbol s
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(1) Power is supplied to the wiring and |ighting system
conmponents by standard mlitary type batteries. As you can see,
t he synmbol gives a good representation of batteries.

(2) The light switch is a nmulti-position swtch,
powered fromthe batteries, that controls all vehicle |ighting.

(3) Wring harnesses contain electrical wiring and
connectors; they are bound and the individual circuits in the
bundl e are identified by metal tags. These tags are affixed to
the wires near the termnal end. A particular circuit wll
al ways bear the sane nunber, regardl ess of the vehicle you
check. For exanmple, the wire leading to the high beam side of
the headlight is always nunmber 17 and the wire |leading to the
| ow beam side is always nunmbered 18. Whether these headlights
are on a 1-1/4 ton or a 5-ton truck, the wires |eading to them
wi Il have the same nunbers.
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(4) The circuit breaker is a protective device through
which all current for the lights passes and is designed to open
the circuit when current is in excess of what it is intended to
carry. Circuits critical to vehicle operation are not run
t hrough the circuit breakers; these include the starter and
al ternator.

(5) A protective control box protects the electrical
systemin the event battery polarity is reversed. The
protective control box also | ocks out the starter circuit, which

prevents the starter fromreengaging while the engine is
runni ng.

(6) The service headlights are powered through a
circuit and switch that allow for high and | ow beam operati on.
You should have no difficulty identifying the synbol for
headl i ght s.
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(7) The high beam sel ector switch, referred to as the
dimer switch, is a two-position switch that controls either the
hi gh or | ow beam of the service headlights when service drive
lights are on.

(8) Each front conposite |anmp assenbly consists of a
single, standard mlitary |ight assenbly that houses the parking
lights, flasher, turn signals, and bl ackout markers. As you can
see, the synmbol gives a good representation of the front
conposite | anp.

(9) The hazard/turn signal flasher directs power to the
conposite lanps to indicate the direction of a turn or operate
t he hazard warning |ights.

(10) The rear conposite |lanp assenblies house the rear
service drive lights, turn signals, flashers, brake |ights,
bl ackout drive, and bl ackout drive brake lights. The synbol for
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the rear conposite lamp is simlar to the synmbol for the front
conposite | anp.

(11) Side marker |ight assenblies are nmounted on the
sides of the vehicle at all four corners. Power is supplied
fromthe light switch. The synbol for the side marker 1ight
assenmbly shows one | anmp and ground.

(12) The turn signal switch is |located on the steering
colum. The energency flasher light control is |ocated on the
turn signal control. A light nounted on the turn signal control
body indicates turn signal or flasher operation.

(13) Power is supplied to the brake light switch from
the light switch and is activated by the brake pedal.
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(14) Atrailer electrical receptacle is supplied power
fromthe light switch to operate the trailer lights. The synbo
includes the pin letters in the socket lettered fromA to N for
proper connecti on.

(15) As you have seen, the shape of the synbol generally
gives a good clue as to what is being synbolized.

b. Wring D agrans

(1) An autonotive electrical wring diagram provides
the nmechanic a map of the vehicle electrical wiring system
usi ng synbol s and nunbers to indicate the routing of the current
carrying and ground wires in a particular circuit. The wiring
di agram does not identify the |location of the electrical
conponent relative to the vehicle, but does show how the
components are connected.

(a) Sonme notor transport technical manual s have
wi ring diagranms of electrical conponents and a wiring diagram
fol dout of the entire vehicle electrical system O her nmanual s
provide only wiring diagrams for electrical conponents. Since
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the wiring diagranms exist for sonme vehicles, it is inportant
that you be able to use themto your advantage.

(b) AlI'l current autonotive organizational
mai nt enance manual s have an el ectrical troubl eshooting section
that [ists mal functions and corrective actions that are taken to
correct the electrical malfunction. However, to determ ne the
cause of an electrical conponent or system mal function, the
t roubl eshooti ng section of the manual may informyou to conduct
a check or test on a specific wiring harness, circuit, or pin of
a multiposition electrical switch. Wen this occurs, you need
to know how to use the wiring diagrans as a tool to diagnose the
cause of an electrical malfunction. That is why we are
provi ding you this training.

(2) Obviously, the intent of this lesson is to teach
you how to trace electrical circuits. To facilitate that

training we will use a representative wiring and |ighting system
mal functi on and address the procedures we woul d use when trying
to locate a real problem Hopefully, that will show you how t he
ability to trace a circuit will help you performyour duty as an

autonotive mechanic. Now, let's get into our malfunction and
find out what tracing circuits is all about.

(3) For the sake of sinplicity, let's say the
mal function is the headl amps do not light. W know the
batteries are in good condition and both headl anps are okay.
The problemis sonmewhere between the two. This is the type of
probl em wherein you nust use the wiring diagram

(a) Notice on the wiring diagramthat wire 17F and
wire 18D of the right front headl anp are connected to wire 17E
and 18C of the left front headl anp.

(b) Tracing either of those wires will lead into
t he hood wiring harness connector.

(c) Let's trace wire 18C to the hood harness
connector. Notice wire 18C has changed to 18B and is connected
to pin B of the harness. Wre 18B now changes to 18A.

(d) If we have voltage at wire 18A, but not 18B
what's wrong? |Is the connector loose or is it faulty?
Regardl ess, we would tighten, repair or replace the hood wiring
har ness connector.
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(e) Place the light switch to the service drive
position and check wire 18C at the left headlight connector for
voltage. |If battery voltage is present, the problemis sol ved.

If voltage is not present at wire 18C we woul d conti nue tracing
and testing the circuit.

(f) Return to wire 18A of the hood harness
connector and trace it to the | ow connector of the di mer
switch. Place the light swtch to the service drive position
and place the dimrer switch to | ow beam Check the | ow beam
connector for battery voltage. |If battery voltage is not
present, the dimer switch is faulty and woul d be replaced. |If
voltage is present at the | ow beam connector we woul d conti nue
with our tracing and testing.

(g) Voltage is supplied to the dinmer switch
through wire 16A. Trace wire 16A to termnal Mof the |ight
switch. Disconnect wire 16A and place the light switch to the
service drive position. Test termnal Mof the |ight switch for
voltage. |If battery voltage is not present, replace the |ight
swi t ch.

(4) At this point of our training we know t hat
autonmotive wiring is connected to a using conponent, sone type
of switch, or connector. Now let's set the stage for a
conpl aint you may encounter in the fleet. The ERO states the

backup lanmps will not light. Using your wiring diagram trace
with a pencil, the backup lanmp circuit to the backup | anmp
swi t ch.

(a) As nmechanics, it goes w thout saying, you
woul d check the bulb for serviceability and determ ne if voltage
is available at wire No. 467E.

(b) Trace wire No. 467D to the backup | anmp swi tch.

(c) Test for voltage at wire No. 467C, of the
backup lanmp switch. |If voltage is available at wire No. 467C,
repl ace the backup lanp sw tch.

REFERENCE:

Sudent Handout - "Autonotive Hectrical SystemWring O agrans”
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